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DETAILED ACTION 

Response to Amendment 

Examiner acknowledges the response filed on 4/18/2007 containing remarks and 
amendments to the claims. Examiner acknowledges claims 1,16, 30, 44, and 67 as 
amended. The rejection is maintained and the remarks are addressed below: 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-92, 100-120 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vierheilig (US 6028023) in view of Poirier (US 5951851). 
1. With respect to claims 1, 2, 12, 17, 26, 30, 32, 40/46, 53, 57, 62, and 72, 
Vierheilig discloses a material for use in a FCC process comprising, hydrotalcite-like 
compound with the formula (X 2+ m Y 3+ n (OH) 2 m + 2n)OHn"*bH 2 0, wherein X 2+ and Y 3+ are 
cations, m and n are selected such that the ratio of m/n is about 1 to about 10, a will 
have a value of 1 , 2 or 3, b will range from 0 and 10, where the X is Mg, Ca, Zn, Mn, Co, 
Ni, Sr, Ba, Fe or Cu and the Y is Al, Mn, Fe, Co, Ni, Cr, Ga, B, La or Ce (see Vierheilig, 
column 12, lines 15-27). The compound being prepared by preparing a mixture of a 
divalent cation and a trivalent cation in an aqueous slurry, heating at a temperature of 
less than 250 degrees C to dry the compound to produce variable shaped bodies, heat 
treating the shaped bodies at a temperature between 300 and 850 degrees C, hydrating 
the heat treated compound to produce a hydrotalcite-like compound, and performing an 
optional drying step, where the hydrotalcite-like compound has an XRD pattern which 
has a 2 theta peak position nearly identical to ICDD card 35-965 (see Vierheilig, column 
6, lines 44-51 , column 8, lines 34-51 , column 9, lines 49-55, column 1 0, lines 8-1 1 , and 
column 19, lines 47-55). 
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Vierheilig does not disclose where the Hydrotalcite-like compound is used in an 
FCC catalyst to remove sulfur from petroleum. 

Hbwever, Poirier discloses using hydrotalcite to remove sulfur from hydrocarbon 
fluids (see Poirier column 2, line 64 - column 3, line 14). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Vierheilig to include contacting 
hydrocarbon fluids with hydrotalcite in order to remove sulfur from the hydrocarbon 
fluids. 

2. With respect to claims 3, 18, 33, and 47, Vierheilig discloses where the XRD 
pattern has a 2-theta peak position between 8 and 15 degrees (see Vierheilig, column 
19, lines 47-61 and Figures 6 and 7). 

3. With respect to claims 4, 16, 34, 44, Vierheilig discloses where the reaction 
mixture further comprises a metallic oxidant selected from the group consisting of 
platinum, palladium, rhodium, iridium, molybdenum, tungsten, copper, manganese, 
cobalt, iron, and ytterbium (see Vierheilig, column 24, claim 6). 

4. With respect to claims 5, 19, 35, and 48, Vierheilig discloses where the amount 
of metallic oxidant is 15% (see Vierheilig, column 18, Table 1). 

5. With respect to claims 6, 7, 20, 21,31, 45, 63, 67, 73, Vierheilig discloses where 
the shaped bodies comprise a support comprising calcium aluminate (see Vierheilig, 
column 18, lines 16-42). 
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6. With respect to claims 8, 9, 22, 23, 36, 37, 49, 50, 58, 59, 68, and 69, Vierheilig 
discloses where divalent cation is Magnesium and the trivalent cation is Aluminum (see 
Vierheilig, column 1, lines 5-19). 

7. With respect to claims 1 0, 1 1 , 24, 25, 38, 39, 51 , 52, 60, 61 , 70, and 71 , 
Vierheilig discloses where the divalent compound is magnesium hydroxide and the 
trivalent compound is aluminum acetate (see Vierheilig, column 1 , lines 5-19). 

8. With respect to claims 13-15, 27-29, 41-43, 54-56, 64-66, and 74-76, Vierheilig 
discloses where the Hydrotalcite-like compounds are sorbents that comprise 10% of the 
FCC catalyst (see Vierheilig, column 16, lines 1-23). 

9. With respect to claims 77-80, Poirier discloses where a Hydrotalcite-like 
compound is used to remove sulfur from petroleum (see Poirier, column 2, line 64 - 
column 3, line 14) and Vierheilig discloses where the Mg/AI ratio is between 2:1 to 5:1 
and has an XRD pattern with a reflection at a two theta peak position at about 43 
degrees and about 62 degrees (see Vierheilig, column 20, line 66 - column 21 , line 6 
and Figure 10). 

10. With respect to claims 81-83 and 102, Vierheilig also discloses where the HTL 
compound is a dried or calcined shaped body (see Vierheilig, column 4, lines 25-35, 
column 1 0, lines 8-1 1 , and column 1 8, lines 26-43). 

1 1 . With respect to claim 84, Vierheilig discloses where the Magnesium oxide is at 
least 52-wt% (see Vierheilig, column 18, Table 1). 

12. With respect to claims 85-86, Vierheilig discloses where the reaction mixture 
further comprises a metallic oxidant selected from the group consisting of platinum, 
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palladium, rhodium, iridium, molybdenum, tungsten, copper, manganese, cobalt, iron, 
and ytterbium (see Vierheilig, column 24, claim 6). 

1 3., With respect to claims 87-89, 1 00, and 101, Vierheilig discloses where the 
support is made from zinc titanate (see Vierheilig, column 15, lines 46-61). 

14. With respect to claims 90-92, Vierheilig discloses where the Hydrotalcite-like 
compounds are sorbents that comprise 10% of the FCC catalyst (see Vierheilig, column 
16, lines 1-23). 

15. With respect to claim 103, Vierheilig discloses where the hydrotalcite like 
compound is a collapsed hydrotalcite like compound (see Vierheilig, claim 9). 

16. With respect to claims 104, 106-108, 113-115, Vierheilig discloses where a 
Hydrotalcite-like compound is used in an FCC catalyst to remove sulfur from petroleum 
(see Vierheilig, column 15, lines 16-27) and where the Mg/AI ratio is between 2:1 to 5:1 
and has an XRD pattern with a reflection at a two theta peak position at about 43 
degrees and about 62 degrees (see Vierheilig, column 20, line 66 - column 21 , line 6 
and Figure 10 and MPEP 2144.05 I.). 

17. With respect to claim 105, Vierheilig discloses heat-treating the shaped bodies at 
a temperature between 300 and 850 degrees C (see Vierheilig, column 8, lines 34-51). 

1 8. With respect to claims 1 09-1 1 1 , Vierheilig discloses where the HTL compound is 
a dried or calcined shaped body (see Vierheilig, column 4, lines 25-35, column 10, lines 
8-1 1 , and column 1 8, lines 26-43). 

19. With respect to claim 112, Vierheilig discloses where the Magnesium oxide is at 
least 52-wt% (see Vierheilig, column 18, Table 1). 
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20. With respect to claims 116 and 117, Vierheilig discloses where the reaction 
mixture further comprises a metallic oxidant selected from the group consisting of 
platinum, palladium, rhodium, iridium, molybdenum, tungsten, copper, manganese, 
cobalt, iron, and ytterbium (see Vierheilig, column 24, claim 6). 

21 . With respect to claims 1 1 8-120, Vierheilig discloses where the shaped bodies 
comprise a support comprising calcium aluminate (see Vierheilig, column 18, lines 16- 
42). 

Response to Arguments 

Applicant first argues that the hydrotalcite of Poirier is used to remove sulfur in an 
FCC Unit. In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). In the instant case, Vierheilig teaches the use of a hydrotalcite in an FCC unit 
and the removal of sulfur from hydrocarbon fluids is taught by Poirier. 

Applicant's second argument is that Poirier teaches away from using the 
hydrotalcite in an FCC unit because Poirier discloses that the contacting is effect at 
ambient temperatures up to 35 degrees C. However, Poirier discloses that conditions 
may (emphasis added) be conventional (see Poirier, column 4, lines 13-25). Therefore, 
other temperatures can be used. Thus, because other temperatures may be used, 
Poirier does not teach away from the use of hydrotalcite in an FCC unit. 



Application/Control Number: 10/729,270 
' Art Unit: 1764 



Conclusion 

22. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Douglas whose telephone number is 571-272- 
1087. The examiner can normally be reached on 7:30 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 571-272-1444. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JCD 

7/3/2007 




Glenn CaWarola 



